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0 An article hand-off apparatus. 



@ An article hand-off apparatus comprises a rotat- 
able body (11) having a plurality of article receiving 
pockets (18) formed around its outer peripheral sur- 
face and an arcuate guide member (12) arranged in 
surrounding relationship with the outer peripheral 
surface of the body. An article received in one of the 
pockets (18) is conveyed along the arcuate guide 
member (12). The pocket size is adjusted in accor- 
dance with the size of articles to be conveyed by 
means of first and second support members (19,20). 
Both the rotatable body (11) and the arcuate guide 
member (12) are integrally movable in a direction 
substantially perpendicular to the direction in which 
an article travels at an article hand-off position, thus 
allowing articles to be handed over at a proper 
(^position. 
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AN ARTICLE HAND-OFF APPARATUS 



The invention relates to an article hand-off ap- 
paratus, and more particularly, to such apparatus 
which is positioned between a timing screw located 
alongside a conveyor and a filling machine, for 
example, to hand a vessel therebetween. 

An article hand-off apparatus is known in the 
art including a rotatable body carrying a plurality of 
article receiving pockets formed around its outer 
peripheral surface, and an arcuate guide member 
which is positioned in surrounding relationship with 
the periphery of the body. An article which is 
delivered from a machine located upstream is re- 
ceived in one of the pockets and is angularly 
driven around the inner periphery of the arcuate 
guide member to be delivered to another machine 
which is located downstream. 

In an article hand-off apparatus of the kind 
described above, the magnitude of the curvature of 
the inner peripheral surface of the arcuate guide 
member with respect to the centre of rotation of the 
rotatable body as well as the size of the pockets 
are uniquely defined in accordance with the size of 
articles to be conveyed. Accordingly, when articles 
to be conveyed are changed, there has been a 
need to change the rotatable body and the arcuate 
guide member so that the pocket size as well as 
the curvature correspond to the size of new arti- 
cles. 

To overcome such difficulty, there has been 
proposed an article hand-off apparatus including a 
rotatable body carrying a plurality of article receiv- 
ing pockets formed around its outer peripheral sur- 
face, an arcuate guide member disposed in sur- 
rounding relationship with the periphery of the 
body, and regulating means for adjusting the pock- 
et size in accordance with the size of articles to be 
conveyed and for adjusting the clearance between 
the article and the inner peripheral surface of the 
arcuate guide member to a given value (see Japa- 
nese Laid-open Patent Application No. 
8,077 1976). Articles delivered from an upward ma- 
chine are received into the pockets, and then an- 
gularly driven around the inner periphery of the 
arcuate guide member to be delivered to a down- 
ward machine. 

Another article hand-off apparatus is also pro- 
posed (see Japanese Patent Publication No. 
211.220/1986 and Japanese Laid-Open Utility 
Model Application No. 74.623/1987) in which the 
arcuate guide member is changed when adjusting 
the pocket size by the regulating means so that the 
center of articles which are supported In the pock- 
ets assumes a given position regardless of the size 
of different articles or in a way such that the locus 
of movement of the center of articles of different 



sizes remains coincident 

In an article hand-off apparatus of the kind 
described, the regulating means which adjusts the 
pockets size is designed to adjust the size of a 
5 pocket which is defined between a pair of crossing 
arms and which can be adjusted by controlling the 
angle at which the pair of arms crosses each other. 
In another design, a pair of discs are disposed in 
overlapping relationship and are peripherally 
70 formed with notches so that aligned notches define 
pockets. In this manner, the pocket size can be 
adjusted by rotating the both discs relative to each 
other to adjust the degree of alignment of cor- 
responding notches. 
15 In the first apparatus mentioned above in which 
only the pocket size can be adjusted, the clearance 
between the article and the inner periphery of the 
arcuate guide member can be adjusted, affording 
an advantage that a change in the size of articles 
20 can be accommodated for without requiring a 
change of the arcuate guide member. On the other 
hand, since the article is conveyed along the inner 
peripheral surface of the arcuate guide member, an 
article having a reduced size will have its center 
25 located radially outward with respect to the center 
of rotation of the rotatable body as" compared with 
the center of a different article having a greater 
size. Consequently, where a machine which is dis- 
posed downstream includes a filling nozzle dis- 
30 posed at a given location as is found in a filling 
machine, it is impossible to dispose the mouth or 
opening of vessels having greatly different sizes 
directly below the filling nozzle. 

By contrast, in the second apparatus men- 
35 tioned above in which the arcuate guide member is 
changed at the same time the pocket size is to be 
adjusted, it is possible to bring the vessel to a 
position immediately below the filling nozzle with 
the center of its mouth uniformly positioned in- 
40 dependentiy from the size of articles. However, a 
replacement of the arcuate guide member is re- 
quired. 

In view of the above problems, the invention 
provides an article hand-off apparatus which uti- 

45 lizes the capability of the first article hand-off ap- 
paratus mentioned above which permits only the 
pocket size to be adjusted. Specifically, the article 
hand-off apparatus includes a rotatable body carry- 
ing a plurality of article receiving pockets formed 

so around its outer peripheral surface, an arcuate 
guide member disposed in surrounding relationship 
with the outer peripheral surface of the body, and 
regulating means for adjusting the pocket size in 
accordance with the size of articles to be conveyed 
and for adjusting the clearance between the article 
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and the inner peripheral surface of the arcuate 
guide member to a given value, whereby articles 
delivered from an upstream machine are received 
into the pockets and then angularly driven along 
the inner peripheral surfaced of the arcuate guide 
member to be delivered subsequently to a down- 
stream machine. In accordance with the invention, 
the rotatable member and the arcuate guide mem- 
ber are arranged so as to be capable of integrally 
changing their positions in a direction substantially 
perpendicular to the direction of movement of arti- 
cles at an article hand-off position with either up- 
stream or downstream machine. 

With this arrangement it will be seen that the 
feature of the first article hand-off apparatus, i.e., 
that the size of articles can be changed without 
requiring a change of the arcuate guide member, is 
retained. In addition, both the rotatable body and 
the arcuate guide member may be integrally 
moved to adjust their positions as viewed in a 
direction substantially perpendicular to the direction 
of movement of articles at an article hand-off posi- 
tion with the filling machine, for example. In this 
manner, the article hand-off 'position with respect to 
the filling machine can be maintained substantially 
constant, thus allowing the mouth of each vessel to 
be located directly below the filling nozzle even 
though the size of the vessel may change. 

The present invention will now be described in 
greater detail by way of example with reference to 
the accompanying drawings, wherein: 

Figure 1. is a schematic plan view of one 
embodiment of the invention; 

Fig. 2 is a side elevation, partly in section, 
taken along the line tl-ll shown in Fig. 1 ; - 

Fig. 3 is a view, partly in section, taken along 
the line Ill-Ill shown in Fig. 2; and 

Fig. 4 is a plan view of part of Fig. 1 . 

Referring to Fig. 1, a conveyor 1 carries ves- 
sels 2 thereon. A timing screw 3 is positioned 
alongside a length of the conveyor 1 and transfers 
the vessel 2 onto an entrance star wheel 4, con- 
stituting an article hand-off apparatus, and thence 
to a position directly below one of a plurality of 
filling nozzles 6 mounted on a rotational body 5 for 
filling the vessel 2 with a liquid to be filled, in- 
synchronism with the operation of the body 5. After 
the liquid is filled into the vessel 2 by each filling 
nozzle 6, it is then conveyed from the body 5 to 
the conveyor 1 through an exit star wheel 7, which 
constitutes another article hand-off apparatus. 

It should be understood that the rotatable body 
5 is not limited to a filling machine which is pro- 
vided with filling nozzles 6, but instead may com- 
prise a machine which examines bottles for flaws 
or scars, a capper which applies caps to vessels, a 
labeller which applies labels to vessels or a rinser 
which cleanses vessels as well. 



Referring to Fig. 2, the entrance star wheel 4 
which is positioned to receive vessels comprises a 
vertically extending rotary shaft 10 which is rotatab- 
!y mounted on a movable frame 8 by means of a 

5 bearing 9, a rotary disc 1 1 mounted on the top of 
the rotary shaft 10, and an arcuate guide member 
12 (see Fig. 1) which is disposed in surrounding 
relationship with the outer periphery of the rotary 
disc 11. In actuality, the rotary disc 11 comprises a 

w pair of discs 13, 14 having an equal diameter, with 
the upper disc 13 integrally and fixedly connected 
to the rotary shaft 10 while the lower disc 14 is 
rotatably mounted on the rotary shaft 10 by means 
of a bearing 15. However, as will be described in 

is detail later, the both discs 13, 14 normally rotates 
as a unit as the rotary shaft 10 rotates. 

Referring to Fig. 3, a plurality of article receiv- 
ing pockets 18 are formed at a given interval 
around the outer peripheral surface of the rotary 

20 disc 11, each pocket 18 comprising a first support 
member 19 which supports a portion of the vessel 
2 located nearer the center of rotation and a sec- 
ond support member 20 which supports a different 
portion of the vessel 2 which is rearward ly located, 

25 as viewed in a direction in which the vessel is 
conveyed. When the vessel 2 delivered from the 
timing screw 3 is received and retained within the 
pocket 18, the vessel is angularly driven along the 
inner peripheral surface of the arcuate guide mem- 

30 ber 12 while the vessel is .held between the first 
and the second support member 19, 20 so that it 
may be handed to the rotatable body 5 which is 
disposed downstream. 

Each of the first support members 19 is in the 

35 form of a rod which is disposed radially of the 
rotary disc 11, and radially reciprocable by being 
supported by three supports 13a, which are con- 
centrically formed on a bottom surface of the upper 
disc 13. A cam follower 21 mounted on the first 

40 support member 9 engages a cam slot 14a formed 
at a given position in the upper surface of the lower 
disc 14. 

The cam slot 14a is formed at an angle with 
respect to the length of the first support member 

45 19, so that when the lower disc 14 is rotated 
relative to the upper disc 13 in the circumferential 
direction, all of the first support members 19 can 
be simultaneously driven to effect a radial position- 
ing between a rearmost position shown in solid line 

so and a foremost position shown in phantom line in 
Fig. 3. 

Accordingly, by moving the individual first sup- 
port members 19 in the radial direction, it is possi- 
ble to adjust the clearance between the vessel 2 
55 having a given size and the inner peripheral sur- 
face of the arcuate guide member 12 to an opti- 
mum value. A protective piece 22 formed of syn- 
thetic resin or the like is attached to the tip end of 
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the first support member 19 to avoid any damage 
of the vessel when such member abut against the 
side of the vessel 2. 

On the other hand, each of the second support 
members 20 comprises a substantially arcuate 
member which extends from a rear portion of the 
vessel 2. as viewed in the direction in which the 
vessel is conveyed, forwardly beyond a side of the 
vessel which is located nearest the center of rota- 
tion. At its free end, it is pivotally mounted on the 
upper disc 13 by means of a pin 23, whereby each 
second support member 20 is capable of rocking 
motion in a horizontal plane about the pin 23. A 
cam follower 24 is formed intermediate the length 
of the second support member 20 and engages a 
cam slot I4b, which is similar to the cam slot 14a 
formed in the lower disc 14. so that when the lower 
disc 14 is circumferentially rotated relative to the 
upper disc 13, all of the second support members 
20 can be simultaneously driven to provide a posi- 
tional adjustment between a rearmost rocked posi- 
tion shown in a solid line and a foremost rocked 
position shown in phantom lines in Fig. 3. 

It will be noted that the respective second 
support members 20 are designed to maintain the 
center of a vessel on a given radial line A which 
passes through the center of the rotary disc 1 1 
independently from a varying size of the vessel 2. 
This means that the first support members 19 and * 
the second support members 20 allow the vessels 
2 to be conveyed along the inner peripheral sur- 
face of the arcuate guide member 12 in a stabilized 
manner without any phase shift" between the vary- 
ing sizes of the vessels 2. 

Referring back to Fig. 2. a gear 27 is mounted 
on the lower end of the rotary shaft 10 and meshes 
with a gear 29 mounted on a drive shaft 28 which 
is journalled in the movable frame 8. Hence, when 
the drive shaft 28 is set in motion by a motor, not 
shown, such rotation can be transmitted through 
the gears 29 and 27 and the rotary shaft 10 to 
cause the upper disc 13 fixedly mounted on the 
latter to rotate. 

On the other hand, a rotary cylindrical member 
31 is rotatably mounted by means of bearings 30 
in surrounding relationship with the rotary shaft 10. 
Gears 32, 32 are fixedly mounted on the top and 
bottom ends of the cylindrical member 31 , with the 
lower gear 32' in meshing engagement with a gear 
33 of a greater diameter which is mounted on the 
top end of the drive shaft 28. The upper gear 32 
meshes with three pinions 34 (only one being 
shown in Fig. 2) which are journalled in the lower 
disc 14 and circumferentially spaced apart. 

On its outer periphery, the cylindrical member 
31 carries bearings 35 which serve rotatably carry- 
ing a cylindrical frame 36 of an increased diameter 
thereon, the cylindrical frame* 36 being integrally 



secured to the movable frame 8 through a support 
member 37. Another rotary cylindrical member 38 
is rotatably mounted in surrounding relationship 
with the cylindrical frame 36 and fixedly carries an 
s internally toothed gear 39 on its top end which 
meshes with the respective pinions 34. 

The outer periphery of the rotary cylindrical 
member 38 is formed with a worm wheel 40 mesh- 
ing with a worm gear 41 which is coupled to a 
io servo motor 42 (see Fig. 4) mounted on the sup- 
port member 37 which is in turn integral with the 
movable frame 8. The rotary cylindrical member 38 
is normally maintained at rest by the meshing 
engagement between the worm wheel 40 and the 

75 worm gear 41 . 

Accordingly, when the drive shaft 28 is set in 
motion while maintaing the rotary cylindrical mem- 
ber 38 at rest such rotation can be transmitted to 
the rotary cylindrical member 31 through the gears 

20 32, 32', the rotation of which is in turn effective to 
cause the pinions 34, meshing with the gear 32 on 
the cylindrical member 31, to revolve around the 
gear 32 while rotating themselves and while main- 
taining their meshing engagement with the inter- 

25 nally toothed gear 39 on the cylindrical member 
38. As a consequence, the lower disc 14 is driven 
for rotation by the revolving motion of the pinions 
34. The direction and the number of revolutions of 
the lower disc 14 can be- made coincident with the 

qo direction and the number of revolutions of the 
upper disc 14 by suitably choosing the number of 
teeth in the gear train of the drive system. Thus, 
when the drive shaft 28 is set in motion while 
maintaining the cylindrical member 38 at rest, both 

35 the upper and the lower disc 13, 14 can be driven 
for integral rotation. 

By contrast, when the servo motor 42 is used 
to drive the rotary cylindrical member 38 for rota- 
tion through the worm gear 41 and the worm wheel 

40 40. the engagement between the internally toothed 
gear 39 on the member 38 and the pinions 34 is 
effective to cause a rotation of the lower disc 14 
relative to the upper disc 13, whereby the first 
support members 19 and the second support 

45 members 20, which define individual pockets 18 
therebetween, can be driven to achieve a positional 
adjustment within an extent defined by the rear- 
most position and the foremost position, shown in 
Fig. 3, in the manner mentioned above. 

so Referring to Fig. 4, a servo motor 46 mounted 

on a stationary frame, not shown, is coupled to the 
movable frame 8 and functions to drive the mov- 
able frame 8 for translation along a pair of guide 
rails 47 which are mounted on the stationary frame. 

55 To allow the drive shaft 28 which is journalled in 
the movable frame 8 to move integrally with the 
movable frame 8, the drive shaft 28 is connected to 
the motor through a univeral joint mechanism, not 
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shown. 

The guide rails 47 extend in a direction parallel 
to a line B which joins the center of rotation of the 
rotatable body 5 and the center of rotation of the 
star wheel 4, whereby the movable frame 8 can be 
driven for movement in a direction perpendicular to 
the direction of movement of the article at an 
article hand-off position 48 between the entrance 
star wheel 4 and the rotatable body 5 or in a 
direction perpendicular to the tangential direction. 
The arcuate guide member 12 is integrally coupled 
to the support member 37 which is integral with the 
movable frame 8, by a T-shaped connecting mem- 
ber 49, so that when the movable frame 8 moves 
along the guide rails 47, the arcuate guide member 
12 can be integrally driven for movement therewith. 

The exit star wheel 7 which functions to carry 
the vessel away is similarly constructed as the 
entrance star wheel 4, and therefore will not be 
described in detail. However, it win be seen from 
Fig. 1 that the exit star wheel 7 includes a movable 
frame 8 which can be driven for movement in a 
direction perpendicular to the direction in which an 
article travels as it is to be handed off the rotatable 
member 5 to the exit star wheel 7 at an article 
hand-off position 50. 

When using the described arrangement in con- 
nection with vessels having a maximum diameter, 
the first support members 19 which define the 
individual pockets 18 of the entrance star wheel 4 
will be located at its solid line position by the 
cooperation between the cam followers 21 thereon 
and the cam slots 1 4a formed in the lower disc 1 4 
which undergoes a relative rotation, thus achieving 
an optimum clearance between the vessels having 
the maximum diameter and the inner peripheral 
surface of the arcuate guide member 12. The sec- 
ond support members 20, which also define the 
pockets 18, also assume the solid line position as a 
result of the cooperation between the cam followers 
24 thereon and the cam slots 14b. 

Referring to Fig. 4, the servo motor 46 is 
started to translate the movable frame 8 and the 
rotary disc 1 1 along the pair of guide rails 47 to 
locate the arcuate guide member 12 at its solid line 
position, whereby the locus of movement of the 
center of vessels having the maximum diameter 
may be brought into coincidence with the locus of 
movement of the filling nozzle 6 on the rotatable 
body 5 at the article hand-off position 48. It should 
be understood that such ajustment takes place also 
for the exit star wheel 7. 

When changing the vessels from those having 
the maximum diameter to those having a minimum 
diameter, the servo motor 42 is set in motion to 
transmit its rotation through the worm gear 41 and 
the worm wheel 40 to cause the rotary cylindrical 
member 38 to rotate, whereby the internal toothed 
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gear 39 thereon which engages the pinion 34 is 
effective to cause the lower disc 14 to rotate rela- 
tive to the upper disc 13. Thereupon, the first 
support members 19 which define the individual 

s pockets 18 are caused to advance from their solid 
line position to their phantom line position as a 
result of the cooperation between the cam followers 
21 and the cam slots 1 4a formed in the lower disc " 
14 which has undergone the relative rotation, thus 

10 achieving an optimum clearance between the ves- 
sels having the minimum diameter and the inner 
peripheral surface of the arcuate guide member 1 2. 
The second support members 20, which also de- 
fine the pockets 18, are also forwardly rocked from 

15 their solid line position to their phantom line posi- 
tion as a result of the cooperation between the cam 
followers 24 thereon and the cam slots 14b, thus 
maintaining the center of vessels having the mini- 
mum diameter on the line A which joins the center 

20 of the vessels having the maximum diameter and 
the center of the rotary disc 1 1 . 

The servo motor 46 is then set in motion to 
move the movable frame 8 and the rotary disc 1 1 
along the pair of guide rails 47 and also to move 

25 the arcuate guide member 12 from its solid line 
position to its phantom line position (Fig. 4), so that 
the locus of movement of the center of vessels 
having the minimum diameter is brought into co- 
incidence with the locus of movement of the filling 

30 nozzle 6 on the rotatable body 5 at the article 
hand-off position 48. A similar adjustment also 
takes place for the exit star wheel 7. 

It will be understood that when transferring the 
vessels having the maximum diameter, the dis- 

35 tance from the center of rotation of the rotary disc 
11 to the center of the vessel having the maximum 
diameter will be at its minimum value for each of 
the star wheels 4, 7, and hence the article convey- 
ing speed of the respective star wheels 4, 7 will 

40 also be at its minimum value. On the other hand, 
when transferring the vessels having the minimum 
diameter, a corresponding distance will be at its 
maximum value as is the article conveying speed 
of the respective star wheels 4, 7. However, it will 

45 be understood that when transferring a vessel from 
the entrance star wheel 4 to the rotatable body 5 or 
when transferring a vessel from the rotatable body 
5 to the exit star wheel 7, it will be seen that there 
is a need to choose an upstream side conveying 

so speed which is substantially equal to or greater 
than a downstream side conveying speed in order 
to assure a smooth transfer. 

At this end, in the present embodiment, a 
maximum conveying speed W with which the en- 

55 trance star wheel 4 conveys articles of a minimum 
size is chosen to be substantially equal to or less 
than an article conveying speed V s of the rotatable 
body 5 while a minimum conveying speed V 7 with. 
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which th8 exit star wheel 7 conveys articles of a 
maximum size is chosen to be substantially equal 
to or greater than an article conveying speed Vs of 
the rotatable body 5. When such choice is made, it 
will be appreciated that when transferring vessels 
of a maximum size, the conveying speeds V*, V7 
with which the respective star wheels 4, 7 convey 
articles will be as their minimum values, but the 
article conveying speed V 7 of the exit star wheel 7 
will be substantially equal to or greater than the 
article conveying speed V 5 of the rotatable body 5. 
On the other hand, the article conveying speed V* 
of the entrance star wheel 4 will obviously be (ess 
than the article conveying speed V5 of the rotatable 
body 5. In this manner, it is assured that vessels 
having a maximum size can be smoothly trans- 
ferred from the entrance star wheel 4 to the rotat- 
able body 5 and thence to the exit star wheel 7. 

By contrast, when transferring vessels having a 
minimum size, the article conveying speeds V*. V7 
of the respective star wheels 4, 7 will be as their 
maximum values, but the article conveying speed 
V* of the entrance star wheel 4 will be substantially 
equal to or less than the article conveying speed 
V 5 of the rotatable body 5 while the article convey- 
ing speed V 7 of the exit star wheel 7 will obviously 
be greater than the article conveying speed Vs of 
the rotatable body 5. Again, it is assured that 
vessels having a minimum size can be smoothly 
transferred from the entrance star wheel 4 to the 
rotatable body 5 and thence to the exit star wheel 
7. 

It should be understood that when changing 
the size of vessels, it is necessary that the timing 
screw 3 be replaced by another which corresponds 
to the size of new vessels and be located at a 
selected position between the rotary disc 11 and 
the arcuate guide member 12 and that the spacing 
between guide members, not shown, which are 
disposed on the opposite sides of the conveyor 1, 
be adjusted in accordance with the size of the 
vesseis. 

In the described embodiment, regulating 
means which regulates the size of the pockets in 
accordance with the articles being conveyed com- 
prises the first support members 19 and the sec- 
ond support members 20. However, alternatively, a 
pocket may be defined by a pair of crossing arms, 
as known in the art. and the angie therebetween 
may be adjusted to change the size of a pocket As 
a further alternative, a pair of discs may be formed 
with notches which parity overlap each other to 
define pockets, and a pocket size may be adjusted 
by controlling the degree of overlap between the 
both notches. 

While the rotatable body 5 comprises a single 
rotatable body in the embodiment disclosed, it may 
instead comprise a plurality of rotatable bodies 



which are driven for synchronous rotation. Addition- 
ally, while the lower disc 14 is utilized to achieve a 
simultaneous positional adjustment of the first and 
the second support members 19, 20, the positional 

5 adjustment of these members may be separately 
done so that the apparatus may serve distorted 
vessels and flat vessels. 

Having described the invention in terms of a 
preferred embodiment thereof, it should be under- 

10 stood that the above disclosure is exemplary only 
and that a number of changes, modifications and 
substitutions therein will readily occur to one skilled 
in the art from the above disclosure without depart- 
ing from the spirit and scope of the invention 

75 defined by the appended claims. 



Claims 

20 1. An article hand-off apparatus including a 
rotatable body (II) having a plurality of article re- 
ceiving pockets (18) formed around its outer pe- 
ripheral surface, an arcuate guide member (12) 
arranged in surrounding relationship with the outer 

25 peripheral surface of the rotatable body (11), and 
regulating means (19.20) for adjusting the size of 
the pockets (18) in accordance with the size of 
articles to be conveyed and for adjusting a clear- 
ance between such an article and the inner periph- 

30 eral surface of the arcuate guide member (12) to a* 
given value, the arrangement being such that an 
article handed off an upstream machine (4) is re- 
ceived within one of the pockets (18) and then 
angularly driven to move along the inner peripheral 

35 surface of the arcuate guide member (12) to be 
delivered to a downstream machine; characterized 
in that the rotatable body (11) and the arcuate 
guide member (12) are arranged so as to be ca- 
pable of integrally adjusting their positions in a 

40 direction substantially perpendicular to a direction 
in which an article moves at an article hand-off 
position from the upstream machine (4) or to the 
downstream machine (7). 

2. An article hand-off apparatus according to 
45 claim 1, characterized in that the apparatus further 

includes guide raHs (47) which extend in a direction 
substantially perpendicular to the direction of 
movement of an article at the article hand-off posi- 
tion, and a movable frame (8) mounted on the 
so guide rails (47) in a displaceable manner, the rotat- 
able body (11) being rotatably mounted on the 
movable frame (8) and the arcuate guide member 
(12) being also mounted on the movable frame. 

3. An article hand-off apparatus according to 
55 claim 2. characterized in that the apparatus further 

includes a servo motor (46) mounted on a station- 
ary frame and mechanically coupled to the mov- 
able frame (18) so as to cause translation along the 
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guide rails (47), 

4. An article hand-off apparatus according to 
claim 1, characterized in that the regulating means 
comprises a first support member (19) which sup- 
ports a portion of the article which is located near- s 
est the centre of rotation of the rotatable body (1 1 ), 

and a second support member (20) which supports 
a rear portion of the article as viewed in the direc- 
tion in which it is conveyed, the first support mem- 
ber (19) being movable radially of the rotatable w 
body (11) and the second support member (20) 
being movable circumferentially of the rotatable 
body (11). 

5. An article hand-off apparatus according to 
claim 4, characterized in that the rotatable body is 

(11) comprises a first disc (13) on which the first 
and the second support members (19,20) are 
mounted, and a second disc (14) which is rotatable 
relative to the first disc (13), each of the first and 

the second support members (19,20) carrying a 20 
cam follower (21 ,24), which engages a correspond- 
ing cam slot (14a, 14b) on the second disc (14), a 
rotation of the second disc (14) relative to the first 
disc (13) achieving a positional adjustment of the 
first and the second support members (19,20). 25 

6. An article hand-off apparatus according to 
claim 5, characterized in that the first disc (13) is 
fixedly mounted on a rotary shaft (10) for the 
rotatable body (11), the rotary shaft being con- 
nected to a drive source (28), the second disc (14) 30 
being rotatably mounted on the rotary shaft (10). 

7. An article hand-off apparatus according to 
claim 6, characterized in that the apparatus further 
includes a first rotary cylindrical member (31) con- 
nected to the drive source (28) and rotatably moun- 35 
ted in surrounding relationship with the rotary shaft 
(10), and a second rotary cylindrical member (38) 
rotatably mounted in surrounding relationship with 

the first rotary cylindrical member (31), the second 
disc (14) carrying pinions (34) which engage a gear 40 
(32) on the first rotary cylindrical member and an 
internally toothed gear (39) on the second rotary 
cylindrical member (38) so that when the second 
rotary cylindrical member remains at rest, the sec- 
ond disc (14) is caused to rotate at the same 4S 
speed as the first disc (13) while when the second 
rotary cylindrical member (38) rotates the second 
disc (14) undergoes a relative rotation with respect 
to the first disc (13). 

8. An . article hand-off apparatus according to so 
claim 7, characterized in that a worm wheel (40) is 
provided on the outer periphery of the second 
rotary cylindrical member (38) and meshes with a 
worm gear (41) which is journalled in a movable 
frame which causes an integral movement of the ss 
rotatable body (11) and the arcuate guide member 

(12) , the arrangement being such that when a rota- 
tion of the worm gear (41) is prevented, the worm 



wheel (40) and the second rotary cylindrical mem- 
ber (38) are maintained at rest 

9. An article hand-off apparatus comprising a 
rotatable body (5) for applying a desired process- 
ing operation to an article conveyed thereto, an 
entrance star wheel (4) arranged for synchronous 
rotation with the rotatable body (5) for conveying 
an article onto the rotatable body, an exit star 
wheel (7) arranged for synchronous rotation with 
the rotatable body (5) for conveying an article out 
of the rotatable body, each of the star wheels (4.7) 
having a plurality of article receiving pockets (18) 
formed around its outer peripheral surface, an ar- 
cuate guide member (12) associated with each of 
the star wheels and arranged in surrounding rela- 
tionship with the outer peripheral surface thereof, 
and regulating means (19.20) for adjusting the size 
of pockets (18) in accordance with the size of 
articles to be conveyed and for adjusting a clear- 
ance between such article and the inner peripheral 
surface of the arcuate guide member (12) to a 
given value; characterized in that respective star 
wheels (4.7) and the associated arcuate guide 
member (12) are integrally movable in a direction 
substantially perpendicular to the direction in which 
an article travels at an article hand-off position 
between the respective star wheels (4,7) and the 
rotatable body (5). the arrangement being such that 
when articles having a minimum size are to be 
conveyed by the respective wheels, the respective 
star wheels (4,7) are moved away from the rotat- 
able body (5) to a remote position so that a maxi- 
mum article conveying speed of the entrance star 
wheel (4) is substantially equal to or less than an 
article conveying speed of the rotatable body (5) 
while when articles having a maximum size are to 
be conveyed by the respective star wheels, the 
respective star wheels (4,7) are moved toward the 
rotatable body (5) from the remote position to a 
close position so that a minimum article conveying 
speed of the exit star wheel (7) is substantially 
equal to or greater than an article conveying speed 
of the rotatable body (5). 
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© An article hand-off apparatus comprises a rotat- 
able body (11) having a plurality of article receiving 
pockets (18) formed around its outer peripheral sur- 
face and an arcuate guide member (12) arranged in 
surrounding relationship with the outer peripheral 
surface of the body. An article received in one of the 
pockets (18) is conveyed along the arcuate guide 
member (12). The pocket size is adjusted in accor- 
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dance with the size of articles to be conveyed by 
means of first and second support members (19,20). 
Both the rotatable body (11) and the arcuate guide 
member (12) are integrally movable in a direction 
substantially perpendicular to the direction in which 
an article travels at an article hand-off position, thus 
allowing articles to be handed over at a proper 
position. 
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